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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 7, 12-13, and 21-22, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (Hagerup 6,477,054). 

Regarding Claims 1, 12-13 Hagerup discloses a device (Fig. 4) for thermal 
management of an integrated circuit device (24), the device comprising: a heat sink 
(30); a substrate (14) overlying the heat sink; a trace layer (26) overlying and adjacent 
the substrate; a pad (where 22 is adjacent and overlies the trace layer) overlying and 
adjacent to the trace layer, the pad being operable to mount the IC; and a via (40) 
extending through the substrate, wherein the via is in thermal communication with the 
trace layer and the heat sink to transfer to the heat sink at least a portion of any heat 
applied to the trace layer by the semiconductor. Except, Hagerup does not explicitly 
disclose the circuit device is an LED. It would have been obvious to one having 
ordinary skill in the art at the time that the invention was made to modify the thermal 
management device of Hagerup with an LED rather than an integrated circuit chip since 
it was known in the art that both components are semiconductor devices that produce 
heat. 
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Regarding Claim 7, Hagerup discloses a device (Fig. 4) of claim 1, wherein the 
substrate is a flexible substrate (wherein the disclosed LTCC tape is flexible, as 
disclosed in Col. 1, lines 40-49). 

Claims 21-22, Hagerup discloses a device (Fig. 6) of claim 1 , except explicitly 
disclosing the via includes: a copper sidewall defining a channel through the substrate, 
the channel interfacing with the trace layer to thereby establish the thermal 
communication between the via, trace layer and heat sink, a thermal conductive 
material filling and/or solder at least a portion of the channel; and the thermal 
conductive material is different from the material of the sidewall. However, Nakamura 
discloses a copper sidewall (copper foil— 5a-fig. 2) defining a channel (5) through the 
substrate (2), the channel interfacing with the trace layer (2a, 2b) to thereby establish 
the thermal communication between the via, trace layer, and heat sink (4), a thermal 
conductive material filling and/or solder at least a portion of the channel (Col. 2, lines 
45-64; wherein at least a portion of the channel comprises solder since 3a/3b are 
solder to the circuit board 2, and Col. 3, lines 24-29 also discloses how heat is 
thus radiated via through hole 5 and 3a/3b, and Col. 5, lines 56-58 further 
disclosed 3a and 3b are commonly formed with 5, and thus constitutes at least a 
portion of the channel); and the thermal conductive material is different from the 
material of the sidewall (as already set forth, whereby the sidewall is portion 5a). It 
would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to provide the device of Hagerup with the via of Nakamura in order 
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to increase the surface area of the via; wherein allowing for more effective heat transfer 
and bypassing the circuit board. 

3. Claim 6, is rejected under 35 U.S.C. 103(a) as being unpatentable over 
(Hagerup 6,477,054) as applied to claim 1 above, in view of (Washburn 5,064,673). 
Regarding Claim 6, Hagerup discloses a device (Fig. 4) of claim 1 , except explicitly 
wherein the substrate is a printed circuit board. However, Washburn explicitly 
discloses a substrate is a printed circuit board (as set forth by Col. 1, lines 30-34). It 
would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to provide the device of Hagerup with the substrate of Washburn 
for a more improved fabrication of electrical connections via trace layers of the printed 
circuit board between discrete electrical components as opposed to trimming and 
shaping wire bonded leads etc. Note: (Background of Invention of Hagerup 
discloses Washburn 5,604,673 (although, not incorporated explicitly as a 
reference). 

4. Claims 2-5, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(Hagerup 6,477,054) in view of (Weber 6,226,183). 

Regarding Claims 2-4, Hagerup discloses a device (Fig. 4) of claim 1 , except 
explicitly further comprising: a bonding layer between the substrate and the heat sink. 
However, Weber discloses a bonding layer is a thermally conductive adhesive and/or 
tape (7-Fig. 2; Col. 2, lines 16-20; where adhesive and/or adhesive foil constitutes 
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adhesive and/or tape). It would have been obvious to one having ordinary skill in the 
art at the time that the invention was made to provide the thermal management device 
of Hagerup with the thermally conductive adhesive/tape of Weber for a more improved 
heat transfer from the substrate for heat radiation by the heat sink. 

Regarding Claim 5, Hagerup discloses a device (Fig. 4) of claim 2, wherein the 
substrate is a multi-layered substrate (as disclosed by Col. 4, lines 62-67). 

5. Claims 8-11, 14-17, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hagerup 6,477,054) as applied to claim 1 above in view of (Nakamura 7,054,159). 
Claims 8-11, 14-17, Hagerup discloses a device (Fig. 6) of claim 1, except explicitly 
disclosing the via includes: a sidewall defining a channel through the substrate, the 
channel interfacing with the trace layer to thereby establish the thermal communication 
between the via, trace layer and heat sink and a thermal conductive material filling at 
least a portion of the channel. However, Nakamura discloses a sidewall (copper foil-- 
5a-fig. 2) defining a channel (5) through the substrate (2), the channel interfacing with 
the trace layer (2a, 2b) to thereby establish the thermal communication between the via, 
trace layer, and heat sink (4) and a thermal conductive material filling at least a portion 
of the channel (Col. 2, lines 45-64; wherein at least a portion of the channel 
comprises solder, since 3a/3b are soldered to the circuit board 2, and Col. 3, 
lines 24-29 further discloses how heat is thus radiated via through hole 5 and 
3a/3b). It would have been obvious to one having ordinary skill in the art at the time 
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that the invention was made to provide the device of Hagerup with the via of Nakamura 
in order to increase the surface area of the via; wherein allowing for more effective heat 
transfer and bypassing the circuit board. 

6. Claim 18-20, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(Weber 6,226,183).in view of (Nakumura 7,054,159). 

Regarding Claims 18-19, Weber discloses a device (Fig. 2) for thermal management 
of a semiconductor device (3), the device comprising: a heat sink (1); a substrate (2) 
overlying the heat sink, a trace layer (10) overlying the substrate; and a via (4). Except 
Weber does not explicitly disclose the semiconductor device is an LED; nor does 
Weber disclose the via includes: a sidewall defining a channel through the substrate, 
the channel interfacing with the trace layer to thereby establish the thermal 
communication between the via, trace layer and heat sink and a thermal conductive 
material filling at least a portion of the channel. However, Nakamura discloses a 
sidewall (copper foil--5a-fig. 2) including defining a channel (5) through the substrate 
(2), the channel interfacing with the trace layer (2a, 2b) to thereby establish the thermal 
communication between the via, trace layer, and heat sink (4) and a thermal conductive 
material filling at least a portion of the channel (Col. 2, lines 45-64; wherein at least a 
portion of the channel comprises solder, since 3a/3b are soldered to the circuit 
board 2, and Col. 3, lines 24-29 further discloses how heat is thus radiated via 
through hole 5 and 3a/3b). It would have been obvious to one having ordinary skill in 
the art at the time that the invention was made to provide the device of Weber with the 
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via of Nakamura in order to increase the surface area of the via; wherein allowing for 
more effective heat transfer and bypassing the circuit board. It would have been further 
obvious to one having ordinary skill in the art at the time that the invention was made to 
modify the thermal management device of Weber with a LED rather than a 
semiconductor device since it was known in the art that both components are 
semiconductor devices that produce heat. 

Regarding Claim 20, Weber discloses a device (Fig. 2) of claim 18, further comprising: 
a bonding layer (adhesive or adhesive foil — 7-Fig. 2; Col. 2, lines 16-20) between the 
substrate and the heat sink. 



Response to Arguments 

7. Applicant's arguments with respect to claims 1 , 6-1 7, and 21 -22 have been 
considered but are not persuasive. Regarding Claims 1, 12; the applicant argues that 
Hagerup does not disclose "a pad overlying and adjacent to the trace layer, and 
operable to mount the LED since there is a dielectric layer between the pad and trace 
layer". The Examiner respectfully disagrees. It is to be noted, as rejected above; a pad 
22 overlies and is adjacent to the trace layer 26. The Examiner further notes that the 
applicant does not assert or disclose the features to exclude any intervening layers, or 
only 'consist' of the features, but rather asserts the device 'comprises' the claimed 
element; the device neither associates any specific functional characteristics of the pad 
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that may not be accomplished by the prior art and therefore the instant application is not 
distinguishable over Hagerup. Regarding Claim 12; the applicant recites a previous 
argument of a 'flexible substrate' and attempts to negate the Examiner's definition of 
flexible: 'capable of being flexed' as set forth by Merriam Webster's dictionary, by further 
emphasizing that flexible may also be defined as 'supple and pliable'. It is to be noted 
that the layers of flexible tape as disclosed by Hagerup is capable of being flexed, and 
that the fact that the tape may undergo a process of firing does not change the 
capability of the tape to be flexed. The Examiner further notes that the process of 
manufacturing the device does not distinguish the prior art from the instant application, 
and thus the applicant should assert distinguishing materials that may constitute 
flexibility, since a flexible substrate sets forth language that is so broad it may even be 
interpreted that the substrate is flexible in design and may constructed in various ways 
with different electrical patterns etc.. 

8. Applicant's arguments with respect to claims 2-5, and 18-20 have been 
considered but are moot in view of the new ground(s) of rejection. The applicant has 
submitted an affidavit to overcome the Mazzochette reference, and thus the Examiner 
has made a new rejection modifying Weber with Nakumura. 

9. Applicant's arguments with respect to claims 21-22 have been considered but are 
not persuasive. The applicant argues that Nakamura does not disclose 'a thermal 
conductive material filling/solder at least a portion of the channel'. The Examiner 
respectfully disagrees. It is to be noted that the above rejection sets forth the thermal 
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filling /solder, and Col. 5, lines 56-58 further discloses 3a and 3b are commonly formed 
with channel 5, and thus constitutes at least a portion of the channel. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Courtney L. Smith whose telephone number is 571-272- 
9094. The examiner can normally be reached on Monday-Friday 7:30a-5p (1st Fri. off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jayprakash Gandhi can be reached on 571-272-3740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/C. L. SV 
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Supervisory Patent Examiner, Art Unit 2835 



